INTRODUCTION
An earlier study (Shaikh & Yoshinaga, 1970) showed that a single injection of 25 µg LH administered either intravenously or intraperitoneally to rats on certain days of pseudopregnancy (PSP) would significantly extend its duration. Daily injections of the same amount of LH, commencing on Day 5 of PSP, prolonged its duration to an average of 27 days. It was suggested that the in¬ crease in the duration of PSP was due to potentiation of prolactin by LH. It was further suggested that the potentiation by LH was indirectly through stimula¬ tion of oestrogen secretion. Bogdanove (1966) was able to preserve functional corpora lutea in the rat for up to 8 weeks by the daily administration of oestrogens and Gilmore & McDon¬ ald (1969) showed that a single injection of 5 µg oestradiol to cycling rats at oestrus or on the 1st day of dioestrus would prolong dioestrus for up to 19 days. Other evidence for the rôle of oestrogen in prolonging luteal function has been provided by Macdonald, Armstrong & Greep (1966) , who reported that LH stimulates secretion of oestrogen by rat CL, and by A. A. Shaikh (unpublished observation) who has found that an intravenous injection of LH on Day 5 of PSP in the rat increases oestrogen levels in ovarian venous blood.
The experiments reported here were undertaken in an attempt to clarify the mechanism by which the gonadotrophins and oestrogens can act to maintain luteal function in the rat.
MATERIALS AND METHODS
Charles River Sprague-Dawley strain rats were used in these studies. These rats were maintained on a daily schedule of 12 hr light (07.00 to 19.00 hours). Daily vaginal smears were taken, and only those rats showing regular oestrous cycles of 4 or 5 days were used in the experiments. Pseudopregnancy was induced by vaginal cervical vibration on the day of pro-oestrus and oestrus (De Feo, 1966 were given intraperitoneally at a concentration of 20//g in 0-2 ml saline. Control PSP rats received saline alone. The antioestrogenic compound ICI 46474 was dissolved in 5% ethanol in saline to contain 62 µg in 0-2 ml and was adminis¬ tered subcutaneously. Oestradiol-17ß and progesterone solutions were made up in oil at a concentration of 1 µg/ml and 10 mg/ml respectively and also admin¬ istered subcutaneously.
X-irradiation
The ovaries were X-irradiated by exposing the ovary through a flank incision, the rest of the body being screened with lead. Approximately 350 R/min were administered over a period of about 13 min resulting in a total dose of 4400 R (Mandi & Zuckerman, 1956 ). The rats were maintained under Nembutal anaesthesia during the operation. The non-irradiated ovary was removed soon after X-irradiation. For sham irradiation, the above procedure was repeated, except that the X-ray machine was not turned on.
Blood collection and assay procedure
The ovarian venous blood collection was made in heparinized rats under Nembutal anaesthesia according to a method described by Shaikh (1972) (Shaikh, 1972 (1971) . A detailed description of this method, with minor modifications has been published (Shaikh, 1971 (Shaikh, , 1972 .
EXPERIMENTAL PLAN
Rats in Groups A, B, C, E, F, G, H, and I were given a single injection of 20/igLH (NIH-LH-S17), 20/xg and 100/ig FSH (NIH-FSH-S8), and 0-05 µ , 0-1 µg, 0-2^g , 0-3^g and 0-4 µg oestradiol, respectively, on there was no significant difference in the steroid concentrations between the group which was hemiovariectomized and the remaining ovary was X-irradiated compared to the group which was hemiovariectomized and the remaining ovary was sham-irradiated.
DISCUSSION
The present findings that a single injection of 20 µg LH on Day 5 of PSP, or daily injections commencing at that time, significantly extend the duration of PSP confirm the earlier report by Shaikh & Yoshinaga (1970 Uchida, Kadowaki & Miyake (1970) suggested that oestrogen acts indirectly on the ovaries by stimulating the secretion of luteotrophic substances from the pituitary. This was based on their finding that either oestrogen or prolactin given shortly after ovulation prolonged the rise of ovarian progesterone secre¬ tion as well as the duration of the dioestrous phase in vaginal smears. In hypophysectomized rats, oestrogen was not effective but prolactin did prolong the increase of progesterone secretion. The action of oestrogen in prolonging the life of the CL in cycling rats, described by Gilmore & McDonald (1969) , apparently differs in pseudopregnant rats as only the lower doses of oestrogen were effective in the present study. Moreover, at the time the CL are functional during PSP, the levels of prolactin and LH, thought to be responsible for maintaining luteal function (Madhwa Raj & Mougdal, 1970) , have been shown by Bishop, Orias, Fawcett, Krulich & McCann (1971) to be lower than the levels during dioestrus whereas FSH levels are elevated. This observation supports the view that the high FSH levels, together with the lower levels of LH, account for the continued growth of the follicles and the surge of oestrogen on Day 4 of PSP. Hashimoto, Henricks, Anderson & Melampy (1968) (Shaikh, 1971) and, thus, indirectly terminate the functional status of the CL, perhaps through the action of prostaglandins. Blatchley, Donovan, Horton & Poyser (1972) have shown that prostaglandin levels increase in the presence of oestrogen and high levels of prostaglandins have been found by Shaikh & Saksena (1973) in the uterine and ovarian venous blood and in peripheral blood of the cycling hamster and close to term in the pregnant hamster when oestrogen levels are also high (Shaikh, 1972) .
The possibility that oestrogens might be acting by stimulating the release of LH and FSH was not tested. Ying, Fang & Greep (1971) (Bishop et al., 1971) , and that high doses of both LH and prolactin can be luteolytic (Rothchild, 1965; Malven & Sawyer, 1966; Malven, 1969) lends further support to a direct luteotrophic effect of oestrogen.
